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Abstract
On the surface, educational information technology (EIT) is progress with more and fantastic functions. But what factors motivate 
students to use EIT more was not clear enough. The research utilized technology acceptance model, easy to use as the hygiene factor 
of use and perceived usefulness and perceived enjoyment as the motivators of retain, to test the influencing variables of acceptance 
of EIT. The results indicated that pedagogic design and community were two motivators while functionality and interface design
were two hygiene factors in EIT acceptance. The authors suggested that the development of EIT better considered the possibility of 
value added to pedagogic and community by functionality and interface design.   
© 2012 Published by Elsevier Ltd. Selection and/or peer-review under responsibility of The Association 
Science Education and Technology
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1. Introduction
eLearning is acclaimed as enabling education that is more accessible, effective and efficient (Mark 
Nichols, 2004). They employ new pedagogic strategies and different students’ assessment of the learning
(Swan, 2004). Websites are capable of providing a richer degree of knowledge and multimedia content, 
which is particularly in self-learning through fluent Web material and collaborative learning with a virtual 
community. With potentials, what is the focus of the future development of educational information 
technology (EIT) will be? Previous researches indicated that the attitudes and perceptions which students 
* Fongling Fu. Tel.: 886-2-29387390; fax: 886-2-29393754.
E-mail address: flfu@nccu.edu.tw.
Available online at www.sciencedirect.com
 2012 Published by Elsevier Ltd. Selection and/or peer-review under responsibility of The Association Science 
Education and Tech ology Open access under CC BY-NC-ND license.
Open access under CC BY-NC-ND license.
448   Fongling Fu et al. /  Procedia - Social and Behavioral Sciences  64 ( 2012 )  447 – 456 
hold toward their learning experiences become increasingly important hints in the growth of eLearning 
system(Chao, Saj, Tessier, 2006). 
For understanding user attitudes and perceptions of eLearning usage, two popular theories in 
information technology acceptance may be useful. One is the Technology Acceptance Model (TAM) 
which explored the intentional usage of new information technology by beliefs of easy to use and 
perceived usefulness (Davis, Bagozzi, Warshaw, 2002). The factor of perceived enjoyment played a key 
role in the Extended TAM due to the importance of leisureliness in online usage and students’ ability to 
cultivate their learning experience (Heijden, 2003).
The other is Herzberg’s motivation-hygiene theory. It suggested that motivation factors and hygiene 
factors are two different sets of factors that influence web usage. Without satisfying of hygiene factor, 
users would not try to use a web site while with the more satisfying on motivation factors, users would 
stay the longer in a web site. (Wu, Chuang, and Chen, 2008).
To apply the above two theory in eLearning, What factors would influence students’ attitude and belief 
still in investigation. The comprehensive measurements – Website Quality, which has long progressed 
from SERQUAL (Parasuraman, Zeitham, and Berry, 1988), and information system quality 
measurement  – may be suitable for external variables of the Extended TAM. Therefore, in this study we 
validate the relationships among students’ perceptions, beliefs, attitude, and usage toward eLearning. We 
try to figure out, particularly from students’ point of view, what are the hygiene factors and motivation 
factors for e-learning system acceptance.
2. Literature Review
2.1. The Students’ Attitude Toward the E-Learning System Acceptance
In order to predict and explain user acceptance of information technology, the TAM was a very simple 
but effective model . It suggested that external variables would influence one’s beliefs, attitudes and 
intentions regarding an information system. In the model, two beliefs – “perceived usefulness” and 
“perceived ease to use” – were found to be positively related to the usage. Perceived usefulness was 
defined as “the degree of one’s job performance that would be improved by a specific system.” Perceived 
ease to use was defined as “the degree of lack of difficulty in using a specific system” (Davis, Bagozzi & 
Warshaw, 2002). Besides extrinsic motivation, such as perceived usefulness, the intrinsic motivation of 
perceived enjoyment is defined as “all enjoyment generated from participating in the computer-based 
activity itself, independent of any other predictable result of the activity” (Prensky, 2001; Kiili, 2005). 
Since browsing behavior on Websites was being controlled more by the self-directed intentions of users," 
user enjoyment” was placed in the spotlight in current empirical studies (Johnson & Hignite, 2000).
2.2. External variables: Web-Site Quality for On-Line Course
External variables in TAM played important roles in the process of understanding the relationship 
between internal beliefs, attitudes and intentions (Davis, Bagozzi & Warshaw, 2002). To evaluate the 
effectiveness of or students’ satisfaction with information technology products in particular learning 
contexts, researchers suggested that three other factors – the student’s background, pedagogic, and 
content presentation – should be considered together (Chao, Saj & Tessier, 2006). In online learning, the 
system functions that enhance flexibility and interaction as well as learning materials, indeed also 
influence perceived usefulness (Parasuraman, Zeitham & Berry, 1988). “Perceived visual attractiveness” 
is positively related to perceived usefulness, perceived ease to use and perceived enjoyment (Heijden, 
2003). 
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Ample research states that Website quality influences users’ perception of effectiveness (Kim, Shaw & 
Schneider, 2003). The factors that determine the quality of e-commerce Websites include information 
content, content reliability, Website attractiveness, navigation, speed, security, and customer service (Kim, 
Shaw & Schneider, 2003). Another body of research on Website quality did not originate from studies on 
the quality of information systems, but from PZB measurement (SERQUAL). SERQUAL contains five 
dimensions: physic, service reliability, responsiveness, assurance, and sympathy (Parasuraman, Zeitham
& Berry, 1988).  
2.3. Herzberg’s Two-factors theory 
Herzberg’s two-factor theory (1959), also known as Hygiene-Motivation theory, has been a long 
standing component in motivation-related research and has been used to explain such motivation-related 
problems as why consumers who do not dislike an item are not necessarily motivated to purchase that 
item, and in regards to web site design is suitable for understanding why users who do not dislike a web 
site may not be inclined to revisit. At its heart, Herzberg’s two-factor theory proposes that Hygiene 
factors are those things we “expect” to be in place. When they are there, we almost take them for granted. 
When they are not present, they become demotivational. Motivational factors are those things that will 
encourage us to work harder, longer, smarter etc(Herzberg, 1987).
The validation and verification of this dual structured model of motivation has not been easy - some 
subsequent studies support it (e.g. Schwab & Cummings, 1970) while others have failed to replicate 
Herzberg’s et al., findings (e. g. French, Metersky, Thaler & Trexler, 1973). Yet despite the criticism of 
Herzberg’s et al. methodology, the two-factor theory has been widely used across different industries in 
areas such as, mapping work environment motivations or understanding product and service satisfaction 
factors (e.g. Tuten & August, 1998; Hendriks, 1999). In recent years, the two factor theory has also been 
applied to website design for understanding how to retain visitors and customers. Zhang and von Dran 
(2000) applied Herzberg’s theory to study perceptions of users who were introduced to a site for the first 
time, and found there existed corresponding likes and dislikes similar to the hygiene and motivation 
classification of the Hygiene-Motivation theory. The research results of another group, Liang and Lai 
(2002), showed that external hygiene factors are basic requirements which determine whether consumers 
enter the e-market in the first place and that internal motivation factors play a key role in consumers’ 
decision on electronic store choice. Wu, Chang and Chen (2008) validated that hygiene (external context-
related) factors of search engines were more influential towards attracting new users to a first try, while 
the motivation (internal content-related) factors played a more important role in long-term user retention.
Herzberg’s theory is of interest to eLearning because it provides important clues for practice (Nichols,
2004). The conceptual model presented in Herzberg’s motivation-hygiene theory that distinguishes 
hygienic and motivational factors that affect job attitudes is applicable to analyzing learners’ attitudes 
toward online training programs(Chyung, 2007). In our study, motivator factors included both intrinsic 
and extrinsic factors. The factors are based on a learner’s ability to achieve and maintain a positive 
attitude towards e-learning system acceptance. The second set of factors were labeled hygiene factors. 
Hygiene factors may influence an individual’s satisfaction level in their current e-learning systems but do 
not affect their motivation to learn.
  
3. Research Methodology 
3.1. Framework and Hypotheses of Interaction Activated TAM on E-Learning
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The research framework was adjusted from previous TAM and added an extra belief, perceived 
enjoyment to accommodate the application of e-learning (Heijden, 2003; Moon & Kim, 2001), as shown 
in Figure 1. The adjusted measurement of Website quality consisted of system functionality, interface 
design, pedagogic and content design, and community as external variables (Bagozzi & Yi, 1988; Barnes
& Vidgen, 2003; Swan, 2004 ). Therefore it was hypothesized that:
Usefulness 
Intention 
of Usage 
Community 
Functionality 
Pedagogic 
Ease 
of use 
Attitude
Interface Design 
Enjoyment 
Fig. 1. Research Framework
H1: The system functionality will positively influence perceived ease to use. 
H2: Interface design will positively influence perceived ease to use.
H3: Pedagogic and content will positively influence perceived usefulness. 
H4: Pedagogic and content will positively influence perceived enjoyment.
H5: Community will positively influence perceived ease of use. 
H6: Community will positively influence perceived enjoyment.
H7: Perceived ease of use will positively influence perceived usefulness.
H8: Perceived ease of use will positively influence attitude. 
H9: Perceived usefulness will positively influence attitude. 
H10: Perceived usefulness will positively influence intention of usage. 
H11: Attitude will positively influence intention of usage.
H12: Perceived ease of use will positively influence perceived enjoyment. 
H13: Perceived enjoyment will positively influence attitude. 
H14: Perceived enjoyment will positively influence intention of usage.
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3.2. Design of Questionnaire
Table 1. Reliability and validity of the questionnaire
Construction Content of Item Factor Loading Extraction of
System functionality The Website is reliable ıįĹĳġġ ıįķĺġġ ıįĹĸġġ
Satisfied with the waiting time to connect ıįĸĵġġ ġ ġ
Links on the Website are working and correct ıįĸĸġġ ġ ġ
Interface Design The appearance of the Website is attractive ıįĹĸġġ ıįĸĸġġ ıįĺĲġġ
The method of use is consistent ıįĹĵġġ ġ ġ
The interface design of the Website is consistent ıįĺıġġ ġ ġ
Pedagogic and 
content
The content isġrich in quantity and quality ġıįĺĵġġ ıįĸĳġġ ıįĹĹġġ
The content is neither too easy nor too difficult ıįĺĵġġ ġ ġ
The content is clear and easy to read ıįĹĶġġ ġ ġ
Community Easy to get support from staff and classmate ıįĹĹġġ ıįķĸġġ ıįĹķġġ
The facilities support peer interaction ıįĹĸġġ ġ ġ
The Website served as a learning community to me ıįĹĹġġ ġ ġ
Perceived Ease to Use It is easy to browse the Website ıįĹĳġġ ıįķĳġġ ıįĹĳġġ
It is easy to access to the Website ıįĸĵġġ ġ ġ
It is easy to search the materials in the Website ıįĸĸġġ ġ ġ
Perceived Usefulness The Website is useful ıįĹĸġġ ıįĸķġġ ıįĺıġġ
The Website helps me learn more effectively ıįĹĵġġ ġ ġ
Using the Website improved my performance ıįĺıġġ ġ ġ
Perceived Enjoyment Using the Website is an enjoyable experience ıįĺĲġġ ıįĹĸġġ ıįĺĶġġ
Using the Website is a happy experience ıįĺķġġ ġ ġ
Using the Website is an interesting experience ıįĺĴġġ ġ ġ
Attitude I like to use the Website ıįĺĵġġ ıįĹĴġġ ıįĺĵġġ
I feel comfortable to learn with the Website ıįĺĵġġ ġ ġ
I have positive attitude toward using the Website ıįĹĶġġ ġ ġ
The operation definition of the extended TAM was an adjusted version of the models of Lin & Lu 
(2000) and Davis (2003). The external variables of TAM in the study that measured Website quality were 
based on Swan’s [19] suggestions and included system functionality (Barnes & Vidgen, 2003; Lin & Lu, 
2000; Swan, 2004), interface design (Cox & Dale, 2002; Swan, 2004), pedagogic and content design 
(Swan, 2004), and community (Barnes & Vidgen, 2003). All items were measured using a seven-point 
Likert scale.
The reliability and validity of the measurement were tested through confirmation factor analyses using 
the Structural Equation Model. The confirmatory factor analyses were used for validity tests. According 
to the LAMBCA value calculated by the software LISREL, all items reported factor loadings greater than 
0.7, indicating high validity (Table 1). The values of total extraction of variance were greater than 0.6 for 
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each dimension (Table 1) – higher than the acceptable of level 0.5. This also indicated that the 
measurement was valid. Coefficients of internal consistency (Cronbach α) were greater than 0.8 (Table 1) 
for each of the dimensions, further indicating that these measurements are reliable.
4. Data Analyses
4.1. Sample Analyses
An online survey was conducted in a Taiwanese university. The subjects taking the survey were 
volunteer students who had taken at least one online course. The total valid sample was 451, 39% of 
which majored in business and 23.9% of which majored in social science. The majority were not new 
Internet users, as 72.5% reported having more than 3 years of online surfing experience.
4.2. Evaluation of the Model
Results from all three fit indexes of the Structural Equation Model were good, indicating that the 
extended TAM model is applicable to e-learning. The indexes are listed as follows:
1 Absolute Fit Measures: Absolute fitness could be measured through coefficient of RMSEA. The 
acceptable value is said to be either smaller than 0.06 (Hu & Bentler, 1999) or smaller then 
0.08 (McDonald & Ho, 2002). The value of RMSEA in the study was 0.06. The absolute 
fitness could also be indicated by the value of SRMR, which should be smaller than 0.08 (Hu 
& Bentler, 1999). The value of RMSR in this study was 0.058.  
2 Incremental Fit Measures: The common measurement is the value of CFI, which should be equal 
to or greater than 0.95 (Bentler, 1995). Other indicators are NFI or NNFI. Their values are 
always between 0 and 1. At the same time, the model cannot be considered as meeting the 
standards unless the value of NFI or NNFI is greater than 0.9 (Hu & Bentler, 1999). In this 
study, the value of CFI was 0.98, greater 0.95. Both the value of NNFI and NFI were 0.98, 
greater than 0.9. 
3 Parsimonious Fit Measures: The number of estimates that fulfill a specific level of 
appropriateness for the model. The model was considered good if the value of PGFI was 
greater than 0.5(Mulaik, et. al., 1989). The value of PGFI in this study was 0.7. 
4.3. Results of the Model
In Fig. 2, coefficients of the paths are demonstrated by the arrows, with t-values listed between the 
brackets. All t-values in Fig. 2 were greater than the value 1.96 at the significant level of 0.05, indicating 
that all null hypotheses were rejected. For example, for the Hypothesis 1, the coefficient of path =0.16 
while t-value=2.51, implying that students who consider the e-learning system as more quickly accessible 
and more reliable will perceive the system as easier to use. The other hypotheses can also be proven 
according to their coefficients of path and t-values.
453 Fongling Fu et al. /  Procedia - Social and Behavioral Sciences  64 ( 2012 )  447 – 456 
Usefulness 
Intention 
of Usage 
commnunity  
Functionality 
Pedagogic
Enjoyment 
ease to 
use 
Attitude
Interface Design  
0.16
(2.51)
0.34
(7.06)
0.56
(10.63)0.34
(4.94)
0.37
(6.70)
0.37
(6.26)
0.35
(6.51)
0.11
(2.3)
0.51
(11.51)
0.43
(5.51)
0.44
(5.42)
0.25
(4.11)
0.31
(6.26)
0.13
(2.07)
Fig. 2. Path Analyses
5. Discussions and Conclusions
The development of educational information technology (EIT) to date, from the technology standpoint, 
the function has been enough. But for teacher, they often not have enough knowledge to apply the 
functions properly to pedagogic design to get the synergy effect. The direction of EIT development 
should to create models of integrating functions and applications to help teachers feel that the EIT is easy 
to use and effective.
The research is an exploration of relationships between EIT and its application. The hypotheses and 
concept framework were established basing on the relationships between perceptions, motivations
(beliefs), attitude and usage of extended TAM. And then the authors added the two(hygiene/motivation)-
factored theory to classify the beliefs of TAM. Easy to use was considered as hygiene factor, students 
wouldn’t use the eLearning system if they didn’t believe they could know how to use it. Only the 
motivation factors: perceived usefulness and perceived enjoyment would motive students to stay 
relatively longer in the eLearning system. 
According to the data analyses, we summarized the findings as follows:
(1) Because the values of model fitness testing were good, the researchers inferred that the conceptual 
framework (Fig. 1) could effectively explain that relationships between perception factors, motivation, 
attitude and usage. 
(2) All three beliefs: easy to use, perceived usefulness, and perceived enjoyment showed significantly 
impact on students’ willingness to use at .05 level (t value > 1.96), but only the last two beliefs still 
significant at more strict .01 level (t value > 2.54) (Fig. 2). The β values of three motivations (beliefs): 
easy to use, perceived usefulness, and perceived enjoyment, being 0.11, 0.51, and 0.43, also showed their 
degree of impact on students’ attitude of willing to use. The researchers thus inferred belief on easy to use
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is the hygiene factor and beliefs on perceived usefulness and perceived enjoyment were two motivation 
factors of EIT usage.
(3) There were three factors of perception: functionality, interface design, and community, had 
significant impact on the belief of easy to use (Fig. 2). According to their β values of above three factors, 
the researchers concluded that interface design of the eLearning system (β = .34) and community 
(whether get enough support from staffs and classmates, β = .37) were more impact on students’ belief of 
easy to use than functionality was(β = .16).
(4) Pedagogic design was the major factor to influence of two motivation factors: perceived usefulness 
and perceived enjoyment by t value greater than 254 at .01 significant level (t = 7.06 and 6.70 in Fig. 2). 
The researchers suggested that it is necessary to promote co-operate between the EIT and education 
personnel to create the effective models of applying EIT in pedagogic design.
(5) Community only impact of perceived enjoyment at .05 level (t value =2.07) not at .01 level. The 
target platform was a very popular e learning system in higher educational institution in Taiwan. It though 
owned good functionality and even owned too many functions to most of teachers. But the fact was it still 
was difficult to create the belief of perceived enjoyment. With the popularity of using learning 
community in Facebook, the authors suggested that the development of EIT can consider more responsive 
to the habit of Facebook usage, to make data exchange more easily between the E learning system and 
Facebook, to publish of announcements simultaneously in Facebook or to create learning community 
automatically in facebook. 
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